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Abstract 
'XHWRWKHLGHDWRRIIHUFRVWXPHURULHQWHGSURGXFWVDQGVHUYLFHVDV,QGXVWULDOSURGXFWVHUYLFHV\VWHPV,36ðWKHLQWHUDFWLRQVEHWZHHQSURYLGHU
DQGFRVWXPHUEHFRPHLQWHQVLYH7KLVLVZK\,36ðDUHPHQWLRQHGDVVRFLRWHFKQLFDOV\VWHPV:KLOHKDYLQJGLUHFWFRQWDFWWRWKHFXVWRPHUVWDII
WKHSURYLGHUHPSOR\HHVPXVWEHDEOHWRIXOILOFURVVFRPSDQ\LQWHUDFWLRQV7KHFKDOOHQJHVRIVXFKDQ,36ðUHODWLRQVKLSDUHWRKDYHWKHULJKWVHW
RIFRPSHWHQFHVDQGDXVHIXODPRXQWRIVWUXFWXUHVWRKDQGOHLQWHQVLYHLQWHUDFWLRQVDQGRWKHURUJDQL]DWLRQDOUHTXLUHPHQWV7KHVHFKDOOHQJHVDUH
FODVVHGZLWKLQWHOOHFWXDOFDSLWDOWKDWFKDUDFWHUL]HVLQWDQJLEOHQRQPRQHWDU\YDOXHV7KHLQWHOOHFWXDOFDSLWDOKDVDQLPSDFWRQWKHFRPSHWLWLYHQHVV
RI,36ðDQGVRWKHUHLVDQHHGIRUDPHWKRGWRDVVHVVLQWHOOHFWXDOFDSLWDOIRU,36ðUHODWLRQVKLSV,QWKLVSDSHUDQDSSURDFKLVVKRZQWRLGHQWLI\
LQWHOOHFWXDOFDSLWDOIRU,36ðUHODWLRQVKLSVGXULQJWKH,36ðGHVLJQ$OVRWKHUHVXOWVRIDILUVWYDOLGDWLRQRIWKHDSSURDFKDUHSUHVHQWHGWKDWLVGRQH
E\DUROHSOD\EDVHGFDVHVWXG\
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH,QWHUQDWLRQDO6FLHQWLILF&RPPLWWHHRI³7KHWK&,53&RQIHUHQFHRQ,QGXVWULDO3URGXFW
6HUYLFH6\VWHPV´LQWKHSHUVRQVRIWKH&RQIHUHQFH&KDLUV3URI;DYLHU%RXFKHUDQG3URI'DQLHO%ULVVDXG
.H\ZRUGV,QWHOOHFWXDOFDSLWDO,36ð0DQDJHPHQW,QWDQJLEOHUHVRXUFHV
1. IPS² as socio-technical systems 
,QGXVWULDO SURGXFWVHUYLFH V\VWHPV ,36ð DUH SUHVHQWHG DV
UHOHYDQW PHDQV WR PHHW WKH FKDOOHQJH RI JOREDO
FRPSHWLWLYHQHVV >@ LQ EXVLQHVVWREXVLQHVV PDUNHWV >@ 7KH
PDLQ LGHD LV WKDWFXVWRPHUVSD\IRU WKH LQWDQJLEOHXWLOLW\RID
WDQJLEOHDUWLIDFWLQVWHDGRIEX\LQJDSURGXFW>@7KHVHOOLQJRI
XWLOLW\ FDQEH UHDOL]HGE\ DQ LQWHJUDWHGRIIHU RI SURGXFWV DQG
VHUYLFHV >@ 7KLV FXVWRPHURULHQWDWLRQ RI ,36ð SURYLGLQJ
FRPSDQLHV UHVXOWV LQ D YDOXH FRFUHDWLRQ ZLWK LQWHUDFWLRQV
EHWZHHQ DW OHDVW WZR FRPSDQLHV 7KDW NLQG RI YDOXH FR
FUHDWLRQ QHWZRUNV DUH RIWHQ GHVLJQHG DV ORQJWHUP EXVLQHVV
UHODWLRQVKLSV /RQJWHUP SODQQLQJ LV FRQQHFWHG ZLWK
XQFHUWDLQWLHVGXHWRDODFNRILQIRUPDWLRQDERXWIXWXUHHYHQWV
>@ 7KLV XQFHUWDLQWLHV FDQ FDXVH ULVNV DV QHJDWLYH HYHQWV RU
FKDQFHV DV SRVLWLYH HYHQWV XQG UHVXOW LQ D UHGLVWULEXWLRQ RI
UHVSRQVLELOLWLHV DQG FRVWV FRPSDUHG WR WUDGLWLRQDO SURGXFW
EX\LQJDQGRZQLQJ>@>@
&RQWUDFWV IRU YDOXH FRFUHDWLRQ OHDG WR QHWZRUNV RI ,36ð
SURYLGHUVDQGFXVWRPHUV%RWKQHWZRUNSDUWQHUVKDYHDJUHDWHU
EHQHILW EHLQJ LQYROYHG LQ D YDOXH FRFUHDWLRQ FRPSDUHG WR D
EXVLQHVVPRGHOEDVHGRQVHOOLQJSURGXFWV>@7KHFKDQJHRID
EXVLQHVV UHODWLRQVKLS EDVHG RQ VHOOLQJ SURGXFWV WR VHOOLQJ
XWLOLW\ LV UHODWHG WR PRUH LQWHQVLYH LQWHUDFWLRQV EHWZHHQ WKH
HPSOR\HHVRIERWKSDUWQHUV7KLVLVZK\,36ðDUHPHQWLRQHGDV
VRFLRWHFKQLFDOV\VWHPV>@7KHVRFLDODQGWHFKQLFDODVSHFWLV
LOOXVWUDWHG E\ WKH FRPELQDWLRQ RI SURGXFWV DQG VHUYLFH
RIIHULQJV ZKHUH VHUYLFHV DUH SURYLGHG E\ WKH LQWHUDFWLRQ RI
HPSOR\HHV DPRQJ HDFK RWKHU DQG ZLWK PDFKLQHV 7KHVH
LQWHUDFWLRQV DUH KDUG WR EH SUHGLFWHG GXULQJ WKH ,36ð GHVLJQ
DQG HQJLQHHULQJ DQG WKHUHIRUH DUH SDUW RI ULVNV IRU WKH YDOXH
FRFUHDWLRQ LQ ,36ð UHODWLRQVKLSV 7KXV WR UXQ DQ ,36ð
IODZOHVVO\WKHHPSOR\HHVPXVWEHDEOHWRIXOILOFURVVFRPSDQ\
LQWHUDFWLRQV WKDW UHTXLUH VRFLDO FRPPXQLFDWLRQ FRPSHWHQFHV
DPRQJ RWKHU WKLQJV (VSHFLDOO\ GXH WR WKH IDFW WKDW PDQ\
HPSOR\HHVZLOOKDYHDGLUHFWFRQWDFWWRWKHFXVWRPHUVWDII>@
7KLV LQFOXGH WKH UHTXLUHPHQWV IRU FOHDU DVVLJQPHQW RI
UHVSRQVLELOLWLHV WDVNV DQG SHUPLVVLRQV EH\RQG WKH ERUGHU RI
MXVW RQH FRPSDQ\ >@ $ IXUWKHU FKDOOHQJH DW WKH ZD\ RI
WUDQVIRUPDWLRQ WR SURYLGH DQ ,36ð LV WKDW WKH SURYLVLRQ RI
VHUYLFHVKDVDQLQIOXHQFHRQWKHRUJDQL]DWLRQVWUXFWXUH7KHUH
LV D QHHG IRU V\VWHPV WKDW EULGJH RYHU FRPSDQ\ ERUGHUV
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EHWZHHQ,36ðSURYLGHUDQGFXVWRPHU >@7KHVHV\VWHPVPXVW
FRQVLGHU LQWHUQDO DQG FURVVFRPSDQ\ LQIRUPDWLRQ IORZV WKDW
DUH IRFXVHG RQ WKH LQWHUDFWLRQV RI DFWRUV WR HQDEOH WKH ,36ð
RIIHU>@+RZHYHUWKHFKDOOHQJHVLQ,36ðUHODWLRQVKLSVEDVHG
RQ VNLOOV H[SHULHQFH RUJDQL]DWLRQDO FDSDELOLWLHV DQG FURVV
FRPSDQ\ VWDQGDUGV DUH EDUHO\ FRQVLGHUHG LQ D KROLVWLF YLHZ
7KHQHJOLJHQFHRI DW OHDVW RQHRI WKH ,36ð UHODWLRQVKLSEDVHG
FKDOOHQJHVLVDVHULRXVO\ULVNIRUDQHFRQRPLFVXFFHVV>@
7KLV VKRZV WKH QHHG RI FKHFNLQJ ZKLFK FRPSHWHQFHV
ZLWKLQ WKH KXPDQ UHVRXUFHV DUH LPSRUWDQW IRU LQWHUDFWLRQV
GXULQJ WKH GDLO\ EXVLQHVV LQ ,36ð $OVR WKHUH LV D QHHG IRU
FKHFNLQJ ZKLFK VWUXFWXUDO UHTXLUHPHQWV DUH LPSRUWDQW WR
HQDEOH D JRRG FURVVFRPSDQ\ LQWHUDFWLRQ &RPSHWHQFHV DQG
VWUXFWXUDO UHTXLUHPHQWV DUH SDUWV RI DQ LQWDQJLEOH VR FDOOHG
LQWHOOHFWXDO FDSLWDO RI FRPSDQLHV >@ 1RUPDOO\ LQWDQJLEOH
UHVRXUFHVDUHGLIILFXOWWRPHDVXUHDQGWRDVVHVVDQGEHFDXVHRI
WKDWWKH\ZHUHRIWHQLJQRUHGRQWKHSODQQLQJDQGGHVLJQLQJRI
,36ð 2WKHUZLVH LQWDQJLEOH UHVRXUFHV KDYH DQ LPSDFW RQ WKH
FRPSHWLWLYHQHVV RI FRPSDQLHV >@ 6R IRU ,36ð DV VRFLR
WHFKQLFDO V\VWHPV LQWDQJLEOH UHVRXUFHV RI ERWK ,36ð SURYLGHU
DQGFXVWRPHUDVZHOODVIRUWKHFURVVFRPSDQ\UHODWLRQVKLSDUH
FUXFLDO WR SURYLGH D VXFFHVVIXO RIIHU RI XWLOLW\ DQG
FRQVHTXHQWO\WRVWD\FRPSHWLWLYH7KLVLVZK\WKHIRFXVLVVHW
RQ LQWHOOHFWXDO FDSLWDO IRU ,36ð WKDW LQFOXGHV LQWDQJLEOH
UHVRXUFHVEDVHGRQSHUVRQDOVNLOOVDQGEDVHGRQFDSDELOLWLHVRI
FRPSDQLHV
7KLV SDSHU SUHVHQWV DQ DSSURDFK WR DVVHVV WKH QHHGHG
LQWHOOHFWXDO FDSLWDO IRU ,36ð UHODWLRQVKLSV GXULQJ WKH ,36ð
GHVLJQ7KHDSSURDFKLVEDVHGRQDFDVHVWXG\ZLWKDUROHSOD\
WKDW VLPXODWHV IXWXUH GDLO\ URXWLQHV DQG DVVRFLDWHG ULVNV )RU
WKHUHSOLFDELOLW\WKHUHVHDUFKPHWKRGLVGHVFULEHGLQFKDSWHU
$IWHUZDUGV WKH DSSURDFK LV SUHVHQWHG LQ FKDSWHU  DQG LWV
H[HFXWLRQLQFKDSWHU)LQDOO\WKHUHVXOWVRIWKHDSSURDFKDUH
VKRZQDQGGLVFXVVHGLQFKDSWHU
2. Research framework 
)LUVW LQ WKLV VHFWLRQ WKH UHVHDUFK TXHVWLRQ DQG WKH
GHVFULSWLRQRIWKHPHWKRGDUHSUHVHQWHG
 5HVHDUFKWRSLF
7KHUH DUHPDQ\ZD\V WR DQDO\]H LQWHOOHFWXDO FDSLWDO 2QH
RIWHQ XVHG PHWKRG LQ $XVWULD DQG *HUPDQ\ LV FDOOHG
,QWHOOHFWXDO &DSLWDO 6WDWHPHQW ,W LV EDVHG RQ D VWUXFWXUHG
ZRUNVKRSZLWK HPSOR\HHVRI RQH FRPSDQ\ WKDW ILUVW KDYH WR
LGHQWLI\ IDFWRUV RI LQWHOOHFWXDO FDSLWDO E\ GLVFXVVLRQ DQG
DIWHUZDUGV WR DVVHVV LW LQ D JURXS 7KLV PHWKRG LV DOUHDG\
SURYHGLQPDQ\FRPSDQLHV>@
7KH ILHOG RI DSSOLFDWLRQ RI WKH ,QWHOOHFWXDO &DSLWDO
6WDWHPHQW LV DQ RUJDQL]DWLRQ RU D GHSDUWPHQW RI D FRPSDQ\
DQG HQDEOHV WKH DVVHVVPHQW RI SUHVHQW LQWHOOHFWXDO FDSLWDO ,Q
WKH FDVH RI ,36ð UHODWLRQVKLS WKH IRFXV LV RQ WKH FURVV
FRPSDQ\LQWHUDFWLRQVDQGWKHUHIRUHWKHLQWHOOHFWXDOFDSLWDOWKDW
VXSSRUWVWKHVHLQWHUDFWLRQV$FRQVLGHUDWLRQRIWKLVLQWHOOHFWXDO
FDSLWDO LV DOUHDG\ LPSRUWDQW DW WKH GHVLJQ SKDVH RI DQ ,36ð
7KHVHFLUFXPVWDQFHVUHTXLUHPRUHWKDQMXVWDQDGDSWDWLRQRID
PHWKRG OLNH WKH ,QWHOOHFWXDO &DSLWDO 6WDWHPHQW 6R WKH ILUVW
WDVNLVWRLGHQWLI\SRWHQWLDOLQWDQJLEOHIDFWRUVWKDWFDQEHSDUWV
RI,36ðVSHFLILFLQWHOOHFWXDOFDSLWDO6XEVHTXHQWO\DQDSSURDFK
PXVW EH FRQFHSWXDOL]HG WR LGHQWLI\ LQWHOOHFWXDO FDSLWDO IRU
LQWHUDFWLRQV LQ DQ ,36ð YDOXH FRFUHDWLRQ WKDW FDQ EH XVHG
GXULQJWKHGHVLJQLQJSKDVH
 5HVHDUFKPHWKRG
7KHLGHQWLILFDWLRQRIDGHTXDWHLQWDQJLEOHIDFWRUVDVSDUWVRI
DQ ,36ð VSHFLILF LQWHOOHFWXDO FDSLWDO KDV EHHQ VWDUWHG ZLWK D
OLWHUDWXUH UHYLHZ LQ WKH ILHOG RI ,36ð UHVHDUFK$FHQWUDO SDUW
KDVEHHQ WKHSURFHHGLQJVRI WKH&,53,36ðFRQIHUHQFHV IURP
WR)XUWKHUOLWHUDWXUHDERXWLQWHOOHFWXDOFDSLWDODQG
WKH PHWKRG ,QWHOOHFWXDO &DSLWDO 6WDWHPHQW KDV EHHQ XVHG WR
FOXVWHU WKH UHVXOWV RI LQWDQJLEOH IDFWRUV FRQVLGHULQJ ,36ð
UHODWLRQVKLSV
&UHDWLYLW\ WHFKQLTXHV KDYH EHHQ XVHG GXH WR D ODFN RI D
PHWKRG WR LGHQWLI\ LQWHOOHFWXDO FDSLWDO IRU IXWXUH LQWHUDFWLRQV
7KH UHVXOW LV WKH DGDSWDWLRQ RI UROHSOD\LQJ JDPHV ZKHUH
ILFWLYHVLWXDWLRQDUHGHVFULEHGWRSDUWLFLSDQWVDQGWDVNVKDYHWR
EH VROYHG 7KH DGDSWDWLRQ KDV WR FRQFHQWUDWH RQ WKH PDLQ
YDOXHFRFUHDWLQJDFWLYLWLHVDVZHOODVRQWKHULVNVWKDWWKUHDWHQ
WKHVXFFHVVRIDQ,36ðUHODWLRQVKLS$IWHUZDUGVWKHIHDVLELOLW\
RI GLIIHUHQW UROHSOD\LQJ HOHPHQWV KDV EHHQ WHVWHG WKURXJK
SUDFWLFDOH[SHULPHQWVWRHQVXUHLIWKHDSSURDFKLVUHDOL]DEOH
3. Creation of a role-play containing daily routine in IPS² 
,Q WKLV VHFWLRQ WKH SURFHVV RI FUHDWLQJ D UROHSOD\ LV
SUHVHQWHG ,W VWDUWV ZLWK WKH VHOHFWLRQ RI ULVNV DQG LQWDQJLEOH
IDFWRUV FRQWLQXRXV ZLWK WKH FUHDWLRQ RI D SORW IRU WKH GDLO\
URXWLQHV DQG FRPSOHWH ZLWK WKH VXSSRUW RI WKH SDUWLFLSDQWV
LPDJLQLQJWKHLUUROHDQGWKH,36ðHQYLURQPHQW
 6HOHFWLRQRIULVNV
7KH FUHDWLRQ RI D GDLO\ URXWLQH VWDUWV ZLWK FKHFNLQJ ZKLFK
ULVNV DUH FULWLFDO IRU WKH ,36ðRSHUDWLRQ'XH WR WKH ODFNRI D
UHDOSODQQHG,36ðH[DPSOHWKHVHOHFWLRQRIULVNVLVRULHQWHGRQ
D OLVW RI  ULVNV WKDW KDYH EHHQ IRXQG GXULQJ WKH SUHYLRXV
OLWHUDWXUHUHYLHZ7KHIROORZLQJILYHULVNVDUHVHOHFWHGGXHWR
UHOHYDQFHIRUDQ,36ðRSHUDWLRQSKDVH
x &RPPXQLFDWLRQULVNV>@
x &RRSHUDWLRQULVNV>@
x 3HUIRUPDQFHULVNV>@
x 5LVNRIFKDQJLQJUHTXLUHPHQWV>@
x 5LVNRIWHFKQRORJLFDOSURJUHVV>@
'XULQJWKHIROORZLQJFUHDWLRQRIGDLO\URXWLQHVDVL[WKULVNKDV
EHHQFRQVLGHUHG,WLVQDPHGDVEUHDFKRIFRQWUDFWULVN
 6HOHFWLRQRILQWDQJLEOHIDFWRUV
7KH VHOHFWHG ULVNV DUH SDUWV RI WDVNV ZKLFK KDYH WR EH
VROYHG E\ SDUWLFLSDQWV $IWHUZDUGV WKH SDUWLFLSDQWV KDYH WR
GHFLGH ZKDW NLQG RI VNLOOV RU VWUXFWXUHV KDV EHHQ RU ZRXOG
KDYH EHHQ KHOSIXO IRU VROYLQJ WKH WDVNV 7R JHW D KLJKHU
QXPEHURIUHVXOWVWKHSDUWLFLSDQWVFDQFKRRVHIURPDVHOHFWLRQ
RILQWDQJLEOHIDFWRUV7KHLQWDQJLEOHIDFWRUVXWLOL]HGDUHEDVHG
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RQ D JXLGHOLQH IRU WKH ,QWHOOHFWXDO &DSLWDO 6WDWHPHQWPHWKRG
>@
$V D UHVXOW RI WKH OLWHUDWXUH UHYLHZ PRUH WKDQ 
LQWDQJLEOHIDFWRUVKDVEHHQLGHQWLILHG'XHWRWKLVKLJKQXPEHU
DQG DVVRFLDWHG SUREOHPV GXULQJ D ILUVW UHDOL]DWLRQ RI WKH
FRQFHSWWKHUHFRPPHQGHGLQWDQJLEOHIDFWRUVRIWKH,QWHOOHFWXDO
&DSLWDO6WDWHPHQWPHWKRGKDVEHHQFKRVHQ>@6RPHRIWKH
IDFWRUV KDYH EHHQ DGDSWHG WR WKH LQWHUDFWLRQV LQ ,36ð 7KH
LQWDQJLEOH IDFWRUV DUH FOXVWHUHG WR FDWHJRULHV 7KH FDWHJRULHV
DQGIDFWRUV UHODWHG WRKXPDQVNLOOVDUHFDOOHG+XPDQ&DSLWDO
DQGDUHVKRZQLQ7DEOH7KHFDWHJRULHVDQGIDFWRUVWKDWDUH
LQGHSHQGHQW RI D VLQJOH SHUVRQ DQG FDQ EH UHODWHG WR DQ
RUJDQL]DWLRQRUDJURXSRISHRSOHDUHFDOOHG6WUXFWXUDO&DSLWDO
DQGDUHVKRZQLQ7DEOH
 6LPXODWLRQRIGDLO\URXWLQHVE\FDVHVWXGLHV
7KH DSSURDFK LV EDVHG RQ D FDVH VWXGLHV PHWKRG WKDW LV
XVHG LQ VRFLDO VFLHQFHV 7KLV HPSLULFDO PHWKRG LV XVHG WR
DQDO\]H D VLQJOH H[DPSOH OLNH WKH LQWHUDFWLRQ RI D JURXS WR
UHFHLYHUHSUHVHQWDWLYHGDWD
)LUVW WKHUROHVIRULQWHUDFWLRQKDYHEHHQFKRVHQ7KLVVWHS
QHHGV DQ HQYLURQPHQW RI DQ ,36ð SURYLGHU DQG D FXVWRPHU
7KH ILUVW FKRLFHRI WKH ,36ð H[DPSOH FRQWDLQV DPDFKLQH IRU
SURGXFWLRQ 7KH GHVLJQ RI DQ ,36ð HQYLURQPHQW OHDG RQ WR
DQRWKHU UHVHDUFK TXHVWLRQ DERXW GLIIHUHQFHV RI LQWHOOHFWXDO
FDSLWDO LQ ,36ð EDVHG RQ WKH FKRVHQ EXVLQHVV PRGHO
$FFRUGLQJWR7XNNHUDQG0HLHUHWDOWKH$YDLODELOLW\RULHQWHG
EXVLQHVVPRGHOVDVZHOODVWKHUHVXOWRULHQWHGEXVLQHVVPRGHOV
DUH DVVRFLDWHG ZLWK LQFUHDVHG LQWHUDFWLRQV EHWZHHQ DQ ,36ð
SURYLGHUDQGDFXVWRPHU>@7KHUHIRUHWZRGLIIHUHQWUROH
SOD\VKDYHEHHQGHVLJQHGHDFKIRURQHRIWKHWZRPHQWLRQHG
,36ðEXVLQHVVPRGHOV
7R FRQVLGHU WKH FURVVFRPSDQ\ LQWHUDFWLRQV D PDWUL[ KDV
EHHQ FUHDWHG WR FKHFN WKH UROHV ZLWK WKH KLJKHVW DPRXQW RI
SRVVLEOH LQWHUDFWLRQV7KH UROHV FKRVHQ WR FRQFHQWUDWH RQ DUH
SUHVHQWHGLQ7DEOH
7KH GHVLJQ RI UHVSRQVLELOLWLHV DQG WDVNV KDV EHHQ GRQH
DFFRUGLQJ WR WKH FKRVHQ UROHV 7R YDOLGDWH LQWDQJLEOH IDFWRUV
LQWHUDFWLRQVRIWKHVHUROHVDUHQHFHVVDU\,QDQLQGXVWULDOFDVH
WKHUHZRXOGEHQRQHHGRIFUHDWLQJGDLO\URXWLQHVEHFDXVHWKH
SDUWLFLSDQWV KDYH H[SHULHQFH DERXW WKHLU WDVNV ,Q D FDVH
ZKHUH WKH SDUWLFLSDQWV KDYH QR VXFK H[SHULHQFH RI GDLO\
URXWLQH LQWHUDFWLRQV DUH QHHGHG WR HQDEOH WKH SDUWLFLSDQWV WR
XQGHUVWDQGZKHUHWKHZHDNSRLQWVDUHZKLOHZRUNLQJWRJHWKHU
7KHUHIRUH WKH FUHDWLRQ RI LQWHUDFWLRQV LV EDVHG RQ SUREOHPV
GXHWRWKHVHOHFWHGULVNVRFFXUULQJLQWKHYDOXHFRFUHDWLRQ
7R HQDEOH DQ VLPXODWLRQ RI DQ ,36ð UHODWLRQVKLS D URXJK
YDOXH FUHDWLRQ FKDLQ KDV EHHQ EXLOW IRU HDFK RI WKH WZR ,36ð
EXVLQHVV PRGHOV 7KH GLIIHUHQFHV EHWZHHQ WKH EXVLQHVV
PRGHOV FRQFHUQ WKH UHVSRQVLELOLW\ IRU WKH SURGXFWLRQ VWDJH
XVLQJ WKH PDFKLQH RI WKH ,36ð SURYLGHU $OVR WKH ,36ð RIIHU
KDVEHHQFUHDWHGVRWKDWWKHSDUWLFLSDQWVFDQEHIDPLOLDUZLWKLW
LQWKHUROHSOD\)RUWKLVWKH,36ðGHILQLWLRQRI0HLHUHWDOKDV
EHHQXVHGWKDWLQFOXGHVDQLQWHJUDWHGDQGPXWXDOO\GHWHUPLQHG
SODQQLQJ GHYHORSPHQW SURYLVLRQ DQG XVH RI SURGXFW DQG
VHUYLFH VKDUHV >@ $VSHFWV RI WKH ,36ð OLNH DQ RQERDUG
PRQLWRULQJ V\VWHP DQG DQ HDV\ DFFHVVLELOLW\ GHVLJQ IRU
PDLQWHQDQFHDVZHOODVDPRGXODUGHVLJQIRUDQLQWHJUDWLRQRI
QHZWHFKQRORJ\DUHHOHPHQWVWKDWKDYHEHHQFRQVLGHUHGLQWKH
UROHSOD\LQWHUDFWLRQV
Individual related intangible factors
Professional expertise Social competence Leadership skills Employees motivation
$ELOLW\WRMXGJH $ELOLW\WRFRPSURPLVH $ELOLW\WROHDUQ	VXSSRUW
6LPXODWLRQ
5HODWLRQVKLSWRVXSHULRUV
$UWLVWFRPSHWHQFH &DSDELOLW\RIH[SUHVVLRQ 6SDFHIRUVHOIUHVSRQVLEOH
DFWLRQV%HKDYLRUZLWKLQIRUPDWLRQ &DSDFLW\IRUHQWKXVLDVP (QWUHSUHQHXULDODFWLRQV
,QQRYDWLRQ&RQYHUVDWLRQWHFKQLTXHV &DSDFLW\RIUHDFWLRQ 
&RRUGLQDWLRQ &RQIOLFWPDQDJHPHQWVNLOOV )DLUQHVV
5HVSHFWDSSUHFLDWLRQ

&XVWRPHURULHQWHG
FRPSHWHQFHV
&RRSHUDWLRQ 
&UHDWLYLW\ /HDGLQJE\H[DPSOH
,GHQWLILFDWLRQ

(FRORJLFDOXQGHUVWDQGLQJ &URVVFRPSDQ\WHDP
XQGHUVWDQGLQJ

,QGXVWU\H[SHUWLVH 0XOWLFRUSRUDWH
/HDGHUVKLS6NLOOV

,QWHUGLVFLSOLQDU\
FRPSHWHQFHV
(PSDWK\ 
)OH[LELOLW\ 2EMHFWLYH	SHUVSHFWLYH,QVSLUDWLRQ
IRURWKHUV

/RJLFDOWKLQNLQJLQFURVVFRPSDQ\
FRQWH[W
,PSURYLVDWLRQVNLOOV 
,QWHUFXOWXUDOFRPSHWHQFH 5HVXOWRULHQWHGGLUHFWLYHV
(QDEOLQJ

0DQDJHPHQWFRPSHWHQFHV 0XOWLGLVFLSOLQDU\&RPPXQLFDWLRQ
6NLOOV

0DUNHWNQRZKRZ 7UDQVSDUHQWLQVWUXFWLRQV 
2UJDQL]DWLRQDOWDOHQW 2UJDQL]DWLRQDOVNLOOV  
6SDWLDOVHQVH 3HUVRQDOUHVSRQVLELOLW\	VHOI
GHSHQGHQFH
 
7HFKQLFDOFRPSHWHQFH
8QGHUVWDQGLQJ
 
5HOLDELOLW\  
 6HOIUHIOHFWLRQ  

7DEOH&DWHJRULHVDQGIDFWRUVUHODWHGWRKXPDQVNLOOVXVHGIRUYDOLGDWLRQDOVRQDPHGDV+XPDQ&DSLWDO
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5HVXPHG WKH FUHDWLRQRI WKH UROHSOD\ FRQWDLQ WKH FKRLFH
RI SDUWLFLSDWLQJ UROHV WKHLU UHVSRQVLELOLWLHV DQ ,36ð RIIHU
DFFRUGLQJ WR WKH FKRVHQ ,36ð EXVLQHVV PRGHO DQG D URXJK
HQYLURQPHQW 7KLV LQFOXGHV WKH SUHSDUDWLRQ RI LQIRUPDWLRQ
OHDIOHWV DQG SUHVHQWDWLRQ RI WKH HQYLURQPHQW 2QH PDMRU
FKDOOHQJH LV WKH EDODQFH EHWZHHQ ZULWWHQ LQIRUPDWLRQ DQG
QDUUDWHGLQIRUPDWLRQWRNHHSWKHSDUWLFLSDQWV¶DWWHQWLRQ
4. Execution of the case studies 
,QWKLVVHFWLRQWKHSURFHVVRIH[HFXWLQJWKHUROHSOD\EDVHG
FDVHVWXG\LVSUHVHQWHG
 3DUWLFLSDQWVWUXFWXUH
7KH UHTXLUHPHQWV WR WKH SDUWLFLSDQWV DUH VOLSSLQJ LQWR WKH
JLYHQ UROH VROYLQJ WKH JLYHQ WDVNV E\ LQWHUDFWLQJ ZLWK RWKHU
UROHVDQGFRQVLGHULQJWKH,36ðHQYLURQPHQWDVZHOODVWKH,36ð
EXVLQHVV PRGHO 'XH WR WKHVH UHTXLUHPHQWV WKH SDUWLFLSDQWV
VKRXOG EH IDPLOLDU ZLWK ,36ð DQG WKH DVVRFLDWHG EXVLQHVV
PRGHOV )RU WKDW UHDVRQ UHVHDUFKHU LQ WKH ILHOG RI ,36ð DUH
DSSURSULDWHFDQGLGDWHVDVSDUWLFLSDQWVWRYDOLGDWHWKHDSSURDFK
7KH FDVH VWXG\ LV GHVLJQHG IRU IRXU UROHV LQ HDFK ,36ð
EXVLQHVV PRGHO FDVH  UHVHDUFKHUV KDYH DFFHSWHG WR
SDUWLFLSDWHLQWKHUROHSOD\$FFRUGLQJWR%RHKPDQG7KRPDV
WKUHHRIWKHSDUWLFLSDWLQJDWWHQGHHVDUHWKHPRVWSURGXFWLYH
DXWKRUV LQ WKH ILHOG RI ,36ð UHVHDUFK >@ 7KUHH RI WKH
SDUWLFLSDQWV DUH SURIHVVRUV IRXU DUH ZRUNLQJ DV DVVRFLDWH
SURIHVVRUV VHYHQ SDUWLFLSDQWV KDYH EHHQ UHVHDUFK DVVLVWDQWV
DQGRQHSDUWLFLSDQWKDVEHHQDVWXGHQW$OVRWZRSDUWLFLSDQWV
KDYH LQWHQVLYH FRQQHFWLRQV WR LQGXVWULDO FRPSDQLHV LQWHUHVWHG
LQ ,36ð )XUWKHU WKH FXOWXUDO EDFNJURXQG RI WKH SDUWLFLSDQWV
KDV EHHQ GLVWULEXWHG WR WKH FRXQWULHV -DSDQ  6ZHGHQ 
*HUPDQ\)UDQFHDQG,WDO\
 ([HFXWLRQDQGYDOXDWLRQPHWKRG
$WWKHEHJLQQLQJRIWKHUROOSOD\WKHSDUWLFLSDQWVKDYHJRWD
SUHVHQWDWLRQ RI WZR ILFWLRQDO FRPSDQLHV 7KLV VKRXOG KHOS WR
LPDJLQH DQG XQGHUVWDQG WKH FLUFXPVWDQFHV 7KH SDUWLFLSDQWV
KDYHEHHQGLYLGHGLQWRWZRJURXSV2QHJURXSKDVVWDUWHGZLWK
WKH UROHSOD\ WKDW WRRN DQ DYDLODELOLW\ RULHQWHG ,36ð EXVLQHVV
PRGHOVDVDEDVLV7KHRWKHUJURXSKDV VWDUWHGZLWK WKH UROH
SOD\EDVHGRQDUHVXOWRULHQWHG,36ðEXVLQHVVPRGHOLQSDUDOOHO
:LWK RQH H[FHSWLRQ WZR SDUWLFLSDQWV KDYH VKDUHG RQH UROH
7KHQ WKH UROH VSHFLILF WDVNV KDYH EHHQ GLVWULEXWHG DQG WKH
SDUWLFLSDQWVKDYH UHFHLYHGVXIILFLHQW WLPH WR UHDG WKHP$IWHU
VROYLQJ WKH WDVNV LQ WKH UROHSOD\ DQ LQGLYLGXDO DQG JURXS
YDOLGDWLRQ KDYH VWDUWHG 7KLV FRPSOHWH SURFHGXUH KDV EHHQ
UHSHDWHG IRU D VHFRQG UROHSOD\ZKHUH WKH JURXSV KDYH GRQH
WKHRWKHUUROHSOD\
7KH YDOLGDWLRQ RI WKH LQWDQJLEOH IDFWRUV KDV WDNHQ SODFH
GLUHFWO\ DIWHU WKH UROHSOD\ $W ILUVW WKH SDUWLFLSDQWV KDYH WR
ZULWHGRZQ LQWDQJLEOH IDFWRUV WKDWDUH VSHFLILF WR LQGLYLGXDOV
)RU WKLV WKHUH KDYH EHHQ QR JLYHQ IDFWRUV 7KHQ WKHUH KDYH
Company related intangible factors
Management tools
Information Technology and
documented knowledge Cooperation & knowledge transfer Corporate culture
$SSUDLVDOV\VWHP &RPPXQLFDWHG	DFFHSWHG
VWDQGDUGVIRULQIRUPDWLRQ
SURFHVVLQJ
0XOWLFRUSRUDWH&RRSHUDWLRQDQG
.QRZOHGJH7UDQVIHU
$FWLYLWLHVWRLPSURYH5HODWLRQVKLSRI
FROOHDJXHV&RDFKLQJ0HQWRULQJ
&RPSHWHQFHSURILOHV 3RUWIROLR	SDUWLFLSDQWVRI
FRRSHUDWLRQSURMHFWV
&RGHVRIFRQGXFWIRUWUDQVSDUHQF\	
IDLUQHVV&RQWLQXRXVLPSURYHPHQWSURFHVV &URVVFRPSDQ\0DQDJHPHQW
7RROV&URVVFRPSDQ\	GLYLVLRQUHODWHG
UHVXOWSODQQLQJ
5HJXODUO\LQWHUGHSDUWPHQWDO
PHHWLQJV
&ROODERUDWLYHFDXVHDQDO\VLV
'RFXPHQWPDQDJHPHQW 0RWLYDWHWRDSSHDOPLVWDNHV
ZLWKRXWKDYLQJWRIDFHZLWK
FRQVHTXHQFHV
&URVVFRPSDQ\WUDLQLQJ ,7LQIUDVWUXFWXUHIRUDFTXLVLWLRQRI
LQIRUPDWLRQ
6SRQWDQHRXVLQWHUGHSDUWPHQWDO
PHHWLQJV'HILQLWLRQRIDUHDVRI
UHVSRQVLELOLW\ ,7VXSSRUWIRURSWLPDOXVH  2SHQFRPPXQLFDWLRQFXOWXUH
0DQDJHPHQWE\REMHFWLYHV ,7LQIUDVWUXFWXUHIRU
FRPPXQLFDWLRQ
 3URFHGXUHIRUDQHDV\FRQYH\RI
GHFLVLRQV0HGLDWLRQRIDFURVVFRPSDQ\
SRUWIROLR	SRWHQWLDOVRYHUYLHZ

0XOWLFRUSRUDWH&RPPXQLFDWLRQ
6WUXFWXUH
 3URPRWLRQRIFURVVFRPSDQ\
FRRSHUDWLRQ5XOHVIRUVWUXFWXUHGZULWWHQ
FRPPXQLFDWLRQ

8VHUIULHQGOLQHVVRI,7VXSSRUW  6HWWLQJDQH[DPSOHRIYDOXHV	
ZRUNLQJFXOWXUH6WDQGDUGVIRUPHHWLQJVZRUNVKRSV	
HYHQWV
 
  

7DEOH&DWHJRULHVDQGIDFWRUVUHODWHGWRDQRUJDQL]DWLRQRUDJURXSRISHRSOHXVHGIRUYDOLGDWLRQDOVRQDPHGDV6WUXFWXUDO&DSLWDO
IPS² provider IPS² customer
Role Tasks Description Role Tasks Description
7HFKQRORJ\
PDQDJHU
'HWHFWLRQRI
SRWHQWLDOVDQG
XWLOL]DWLRQRIQHZ
WHFKQRORJLHV
3URGXFWLRQ
PDQDJHU
2SHUDWLRQ
VFKHGXOLQJ
&RRUGLQDWLRQZLWK
,36ðSURYLGHU
,36ðSURFHVV
PDQDJHU
([HFXWLRQRIWKH
,36ð3ODQQLQJDQG
LPSOHPHQWDWLRQRI
WKHRIIHUHGVHUYLFH
	SURGXFW
FRPSRQHQWV
5HVHDUFKDQG
GHYHORSPHQW
PDQDJHU
'HYHORSPHQWRI
QHZSURGXFWVDQG
VROXWLRQ
&RRSHUDWLRQDQG
FRRUGLQDWLRQZLWK
GHYHORSPHQW
SDUWQHUV

7DEOH5ROHVDQGWDVNGHVFULSWLRQVIRUWKHSDUWLFLSDQWVRIWKHUROHSOD\
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EHHQ WKH VDPH YDOLGDWLRQ IRU FRPSDQ\ VSHFLILF LQWDQJLEOH
IDFWRUV$IWHU WKH LQGLYLGXDO DVVHVVPHQW D YDOLGDWLRQGRQHE\
WKH JURXS KDV IROORZHG +HUH WKH SDUWLFLSDQWV FRXOG FKRRVH
WKHJLYHQ IDFWRUVSUHVHQWHG LQ7DEOH7KHVH IDFWRUVKDYH WR
EH VWUXFWXUHG LQ D GLDJUDP ZLWK WKH D[HV ³,PSRUWDQFH´ DQG
³5HOHYDQFH IRU ,36ð´ 7KH VDPH JURXS YDOLGDWLRQ KDV EHHQ
UHSHDWHGIRUWKHIDFWRUVRI7DEOH
%RWK JURXSV KDYH EHHQ GRQH WKH UROHSOD\ ZLWK WKH
YDOLGDWLRQLQSDUDOOHOWRUHGXFHWKHPXWXDOLQIOXHQFH
5. Results 
7KHUHVXOWVRIWKHLQGLYLGXDOYDOLGDWLRQGRQHE\IRUPVKHHWV
DQG WKH YDOLGDWLRQ LQ JURXSV DUH SUHVHQWHG LQ )LJXUH  DQG
)LJXUH 7KH UHVXOWV DUH VRUWHG E\ WKH QXPEHU RI LQGLYLGXDO
LQGLFDWLRQV $OVR RQO\ WKH LQWDQJLEOH IDFWRUV DUH VKRZQ WKDW
KDYH EHHQ JLYHQ E\ DW OHDVW WZR SDUWLFLSDQWV RU KDYH D WRWDO
DPRXQW RI JURXS DQG LQGLYLGXDO LQGLFDWLRQV RI WKUHH 7KH
SUHIHUHQFHRIWKHLQGLYLGXDOLQGLFDWLRQVLVGXHWRWKHLQIOXHQFH
RIIHZLQGLYLGXDOVRQDZKROHJURXSUHVXOW7KHLQGLFDWLRQVRI
ERWKSDUWLFLSDQWVJURXSVDUHFRQGHQVHGUHODWLYHWRWKHUHVXOWRU
DYDLODELOLW\ RULHQWHG UROHSOD\ 'XH WR WKH IDFW WKDW DOO 
SDUWLFLSDQWV KDYHGRQHERWK UROHSOD\V WKHPD[LPXPDPRXQW
RI LQGLYLGXDO UHVXOWV LV  7KH PD[LPXP DPRXQW RI JURXS
UHVXOWVLVIRXUEDVHGRQWZRJURXSVWKDWUHVSHFWLYHO\YDOLGDWHG
WZRUROHSOD\V
2QHLQWHUHVWLQJUHVXOWKDVEHHQWKHLQGLFDWLRQRIQHJRWLDWLRQ
VNLOOV 7KLV IDFWRU KDV QRW EHHQ SODQQHG IRU WKH JURXS
YDOLGDWLRQZKHUHIRUHWKLVFDQEHDQH[SODQDWLRQZK\WKHUHDUH
QRJURXSLQGLFDWLRQV+RZHYHU WKHUHKDVEHHQ WKHSRVVLELOLW\
WR DGG QHZ IDFWRUV IRU WKH JURXS YDOLGDWLRQ ZKDW KDYH EHHQ
XVHG IRU WKH IDFWRUV ORZ KLHUDUFKLHV DQG UHTXLUHPHQW
VSHFLILFDWLRQ$OWKRXJKWKHIDFWRUQHJRWLDWLRQVNLOOVKDVEHHQ
QRWHGRQWKHIRUPVKHHWVE\VL[SDUWLFLSDQWVQRRQHKDVDGGHG
WKLV IDFWRU LQ WKHJURXSYDOLGDWLRQ)XUWKHUPRUHPDQ\RI WKH
IDFWRUV VHHP WR KDYH JHQHUDO LPSRUWDQFH IRU ,36ð 6RPH
IDFWRUVKDYHDGULIWWREHPRUHLPSRUWDQWIRUWKHUHVXOWRULHQWHG
,36ð EXVLQHVV PRGHO EDVHG UROHSOD\ OLNH LQWHUGLVFLSOLQDU\
FRPSHWHQFHVPDQDJHPHQWFRPSHWHQFHVFRQIOLFWPDQDJHPHQW
VNLOOV SURPRWLRQ RI FURVVFRPSDQ\ FRRSHUDWLRQ DQG
PHQWRULQJ 2WKHUV KDYH WKH WUHQG WR EH VSHFLILF IRU WKH
DYDLODELOLW\RULHQWHG,36ðEXVLQHVVPRGHOEDVHGUROHSOD\ OLNH
WHFKQLFDOFRPSHWHQFHDQGXQGHUVWDQGLQJHPSDWK\WUDQVSDUHQW
LQVWUXFWLRQV ,7LQIUDVWUXFWXUH IRU FRPPXQLFDWLRQ DQG
PXOWLFRUSRUDWH FRRSHUDWLRQ DQG NQRZOHGJH WUDQVIHU
1HYHUWKHOHVV WKHVH UHVXOWV MXVW VKRZ FKDUDFWHULVWLFV RI
LQWDQJLEOH IDFWRUV WKDW KDYH EHHQ YDOLGDWHG DV LPSRUWDQW IRU
ILFWLYH,36ðGDLO\URXWLQHVLWXDWLRQV+RZHYHU LWVKRZVWKDWD
VLPXODWLRQ RI ULVNV LQ FDVH VWXGLHV PHWKRG LV D SRVVLELOLW\ WR
LGHQWLI\ LQWDQJLEOH IDFWRUV WKDW KDYH WR EH UHJDUGHG E\
SODQQLQJDQ,36ð)XUWKHUPRUHHPSKDVHVWUHQGVRILQWDQJLEOH
IDFWRUV DUH YLVLEOH )RU KXPDQ VNLOOV EDVHG IDFWRUV JHQHUDO
LQWHUGLVFLSOLQDU\ VNLOOV DQG WKH KDQGOLQJ RI WKH FRVWXPHU DQG
LWVVWDIIKDYHDKLJKVKDUHRIWKHUHVXOWV7KHLQWDQJLEOHIDFWRUV
UHODWHG WR FRPSDQLHV DUH GRPLQDWHG RI FRPPXQLFDWLRQ DQG
NQRZOHGJH WUDQVIHU 2I FRXUVH WHFKQLFDO FRPPXQLFDWLRQ
VROXWLRQV DUH VWLOO UHJDUGHG ZKLOH SODQQLQJ ,36ð EXW IDFWRUV
OLNH UHJXODU PHHWLQJV DQG DQ RSHQ FRPPXQLFDWLRQ FXOWXUH
FDQQRW EH SODQQHG DQG LPSOHPHQWHG OLNH QHZ WHFKQLFDO
FRPSRQHQWV
6. Conclusion 
:LWK WKH KHOS WKH SDUWLFLSDQWV LW FRXOG EH VKRZQ WKDW DQ
DEVWUDFW,36ðGDLO\URXWLQHFDQEHVLPXODWHGE\UROHSOD\VZLWK
REMHFWLYHVFRQFHUQLQJDPDQDJHPHQWRIWDVNV'LIIHUHQWNLQGV
RIFRQIOLFWVDVSDUWVRIULVNVOLNHHPRWLRQDOFRQIOLFWVFRXOGEH
H[SUHVVHGDQGVROYHG7KHSDUWLFLSDQWVKDYHIROORZHGWKHWDVN
LQVWUXFWLRQV FRPSOHWHO\ H[FHSW RQH FDVHZKHUH WKH VFRSH KDV
EHHQJRWDURXQGLQDFUHDWLYHZD\$FFRUGLQJWRWKHIHHGEDFN
WKHSDUWLFLSDQWVFRXOG LGHQWLI\ZLWK WKHLU UROH LQD VKRUW WLPH
7KLV KDV EHHQ UHIOHFWHG LQ WKH KLJK QXPEHU RI LQWDQJLEOH
IDFWRUVJLYHQLQWKHLQGLYLGXDOYDOLGDWLRQWRR
7KH SUHVHQWHG UHVXOWV VKRZ ILUVW WUHQGV WR DQVZHU WKH
UHVHDUFK WRSLF ZKLFK LQWDQJLEOH IDFWRUV KDYH D VSHFLILF
LPSRUWDQFH IRU ,36ð 7KHVH IDFWRUV FDQ EH LPSRUWDQW IRU WKH
)LJXUH5HVXOWVRILQGLYLGXDODQGJURXSLQGLFDWLRQVRILQWDQJLEOHIDFWRUVUHODWHGWRKXPDQVNLOOV
1XPEHURIDQVZHUV
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VXFFHVV RI YDOXH FRFUHDWLRQ DQG QHHG ORQJWHUPPHWKRGV WR
LPSOHPHQWWKHPLQDVXVWDLQDEOHPDQQHU
,Q SULQFLSOH WKH ILUVW YDOLGDWLRQ VKRZV WKDW WKH SUHVHQWHG
DSSURDFK LV IHDVLEOH WR LGHQWLI\ LQWDQJLEOH IDFWRUV WR UHGXFH
ULVNVLQ,36ð$Q\KRZWKHUHLVDQHHGIRUIXUWKHUYDOLGDWLRQRI
WKHDSSURDFK
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